Sequence analysis corresponding to the PPE and PE proteins in Mycobacterium tuberculosis and other genomes.
Amino acid sequence analysis corresponding to the PPE proteins in H37Rv and CDC1551 strains of the Mycobacterium tuberculosis genomes resulted in the identification of a previously uncharacterized 225 amino acid-residue common region in 22 proteins. The pairwise sequence identities were as low as 18%. Conservation of amino acid residues was observed at fifteen positions that were distributed over the whole length of the region. The secondary structure corresponding to this region is predicted to be a mixture of a-helices and b-strands. Although the function is not known, proteins with this region specific to mycobacterial species may be associated with a common function. We further observed another group of 20 PPE proteins corresponding to the conserved C-terminal region comprising 44 amino acid residues with GFxGT and PxxPxxW sequence motifs. This region is preceded by a hydrophobic region, comprising 40-100 amino acid residues, that is flanked by charged amino acid residues. Identification of conserved regions described above may be useful to detect related proteins from other genomes and assist the design of suitable experiments to test their corresponding functions. Amino acid sequence analysis corresponding to the PE proteins resulted in the identification of tandem repeats comprising 41-43 amino acid residues in the C-terminal variable regions in two PE proteins (Rv0978 and Rv0980). These correspond to the AB repeats that were first identified in some proteins of the Methanosarcina mazei genome, and were demonstrated as surface antigens. We observed the AB repeats also in several other proteins of hitherto uncharacterized function in Archaea and Bacteria genomes. Some of these proteins are also associated with another repeat called the C-repeat or the PKD-domain comprising 85 amino acid residues. The secondary structure corresponding to the AB repeat is predicted mainly as 4 b-strands. We suggest that proteins with AB repeats in Mycobacterium tuberculosis and other genomes may be associated as surface antigens. The M. leprae genome, however, does not contain either the AB or C-repeats and different proteins may therefore be recruited as surface antigens in the M. leprae genome compared to the M. tuberculosis genome.